Role of cyclic AMP-dependent protein kinase in the diminished beta adrenergic responsiveness of vascular smooth muscle with increasing age.
Beta adrenergic receptor-mediated relaxation of blood vessels declines with age although the mechanism is unknown. We have utilized the mesenteric artery and aorta of young and older rats to investigate this problem. In vessels from 12-month-old rats there was a marked loss in relaxation mediated by beta adrenergic and adenosine receptors compared to younger rats whereas relaxation induced by muscarinic cholinergic receptors, [cyclic AMP (cAMP) independent], was not impaired. Maximal relaxation to forskolin and dibutyryl cAMP were intact in the vessels from older rats. Isoproterenol-stimulated cAMP accumulation and cAMP-dependent protein kinase activation were attenuated markedly in the vessels from the older rats. Maximal forskolin-stimulated cAMP accumulation and cAMP-dependent protein kinase activation were similar in older and young animals. There was an excellent correlation between cAMP-dependent protein kinase activity and relaxation and the relationship was similar in the two age groups. Continuous infusion of the beta adrenergic antagonist timolol for 1 week into older animals partially restored relaxation to beta adrenergic and adenosine receptor agonists in the aorta. These results suggest that the age-related loss of response to beta adrenergic receptor agonist-induced relaxation may be due in part to attenuated activation of cAMP dependent protein kinase and this change may be partially dependent on endogenous catecholamines.